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Detecting Attitudinal Changes about Death 
and Dying as a Result of End-of-Life Care Curricula 
for Medical Undergraduates
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KATHLEEN M. MAZOR, Ed.D.,6 YUNSHENG MA, M.P.H., Ph.D.,3
GEORGE REED, Ph.D.,3 and MARJORIE CLAY, Ph.D.7
ABSTRACT
Background: There is heightened emphasis on teaching end-of-life (EOL) care in the medical
school curriculum, but a relative paucity of tools focused on assessing key attitudinal changes
due to curricula.
Objective: We sought to evaluate the responsiveness of two validated measures of relevant
attitudes to changes caused by two EOL curricula: a year-long Elective and a day-long Inter-
Clerkship for medical undergraduates.
Design: A case control design (n  100) and a one group pretest–posttest design (n  98)
were used to ask: (1) Are these two attitudinal measures responsive to changes induced by
two undergraduate EOL curricula? (2) Do these two curricula have an additive effect (i.e., tak-
ing both yields a stronger attitudinal change than taking only one)? (3) Are there attitudinal
and sociodemographic differences between students who took the year-long elective EOL
course and those who did not?
Subjects: Undergraduate medical students.
Measurements: Two self-report measures: Concept of a Good Death and Concerns about
Dying.
Results: Compared to nonelective participants, Elective participants reported less concern
about working with dying patients at the end of the course and increased their valuation of
clinical criteria in thinking about a “good death.” There were trends suggesting decreased
general concern about dying and increased valuation of closure, and an interaction suggest-
ing a larger impact on those with higher precourse concern scores. There were no differences
between elective and nonelective participants at baseline. The Interclerkship increased stu-
dents’ valuation of personal control aspects of death, and there was a trend in reducing con-
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INTRODUCTION
AMONG THE MOST NOTABLE recent develop-ments in American medical education is the
recognition that end-of-life (EOL) care deserves a
place in the medical school curriculum. Between
1975 and 2000, course offerings in death and dy-
ing increased in U.S. medical schools (from 7% to
18% of school surveyed), and more schools of-
fered courses teaching a multidisciplinary team
approach (from 59% to 78%).1 In 2000, palliative
care was directly addressed in 87% of U.S. med-
ical schools, and students had direct exposure to
a hospice patient,1 an intervention that can
greatly enhance students’ and spiritual aware-
ness and enable them to care more effectively for
people who are dying.2 Nonetheless, an interna-
tional survey of undergraduate medical educa-
tion in palliative medicine revealed that as of
2000, rotations in undergraduate palliative med-
icine education were lacking in Canadian, U.S.,
and Western European medical schools, and that
the majority of medical schools had only one fac-
ulty member in palliative medicine.3 Further-
more, postgraduate specialty training programs
in the United States suffer from a lack of com-
prehensive EOL training requirements across
programs.4 Although ethics and psychosocial
care are frequently mandated, training in pain as-
sessment and management as well as EOL com-
munication and other more personal aspects of
care were mandated in very few specialties.4 It is
thus not surprising that medical students and res-
idents report feeling unprepared to provide many
key components of good care for the dying.5–7
This feeling of being unprepared is substantiated
by the deficiencies documented in the patterns of
care provided to dying patients by current prac-
titioners.6,8–12 Consequently, many of those com-
mitted to improving EOL care have called for
changes in both undergraduate and graduate
medical education programs so that future prac-
titioners will be better prepared to care for dying
patients.8,13
This call has been answered by a wave of EOL
care curricula aimed at undergraduate14–16 and
graduate4,17 medical students. To enhance the
consistency across programs, the Association of
American Medical Colleges (AAMC) developed
curricular objectives in EOL care that focus on im-
proving seven cognitive, affective, and behav-
ioral dimensions relevant to providing compre-
hensive and compassionate care.18
However, the evaluation component of such
programs has been lacking in clarity and cohe-
siveness. Many evaluations that have been im-
plemented have lacked a control group (i.e., a
group of students who have not received an ed-
ucational intervention). Additionally, the cogni-
tive and behavioral evaluation approaches that
have become standard for other aspects of med-
ical education (e.g., competency-based testing via
oral examination, direct observation, or sophisti-
cated multiple-choice examinations; structured
essays; or objective structured clinical examina-
tions) are still in development.19 Many published
evaluation studies rely on student self-reported
knowledge or confidence in delivering key com-
ponents of good EOL care20–22 or on faculty’s
global ratings of such proficiency.23
Another hindrance to EOL curriculum evalua-
tion relates to the quality and standards of mea-
sures of attitudinal constructs that are at least as
important to delivering quality EOL care as their
cognitive and behavioral counterparts, but may
present more of a challenge to evaluate effec-
tively. Attitudinal constructs have been assessed
in a small number of EOL curriculum evaluation
studies, and have focused on perceived value of24
or comfort with25 the course, or attitudes towards
hospice,26,27 or the perspective of various stake-
holders in the hospital community (e.g., learners,
attending physicians, nursing staff) toward the
curriculum.28 These attitudinal constructs have
usually been assessed by single questions, which
are likely to be less reliable than multi-item scales,
or focus group interviews, an approach that can
be valuable for hypothesis generation but less so
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cerns about working with dying patients. We did not find an additive effect of taking both
curricula.
Conclusions: We conclude that both measures were responsive to the relatively large effects
this study would have been able to detect, and may be useful in future research to substan-
tiate the effectiveness of EOL curricula in influencing attitudes and level of comfort with
death and dying.
in demonstrating the impact of an educational in-
tervention on broadly recognized and valued out-
comes of EOL curriculum. One study used vali-
dated tools but was unable to document an effect
on attitudinal change as a result of an EOL cur-
riculum.29
Attitudinal barriers to quality EOL care are sub-
stantial,6,10 but there is a growing consensus that
these barriers could be overcome with appropri-
ate educational intervention.30–32 There is a need
for psychometrically sound tools that address and
are responsive to changes in key aspects of the at-
titudinal barriers to and enablers of good EOL
care.19,33 Responsiveness is a distinct characteris-
tic of validation that requires longitudinal data
comparing pre and postscores around an inter-
vention presumed to have an impact on the con-
structs measured by the tools. The present work
thus sought to ask three questions: (1) Are these
two attitudinal measures responsive to changes
induced by two undergraduate EOL curricula? (2)
Do these two curricula have an additive effect (i.e.,
taking both yields a stronger attitudinal change
than taking only one)? (3) Are there attitudinal
and sociodemographic differences between stu-
dents who took the year-long elective EOL course
and those who did not? We used two measures
that were specifically developed to assess atti-
tudes and values that are intimately related to
EOL care: concept of a good death and concerns
about dying. Both tools were constructed using
language that is understandable and acceptable to
both lay people and medical professionals, and 
experienced and inexperienced palliative care
providers. Thus, while initially validated for use
in healthcare providers in training, they would be
amenable for use in a variety of patient and other
lay samples for whom assessing these attitudes
would be helpful. The validation of both tools was
done in a previous study by our group that in-
cluded four cohorts (n  596): medical students,
graduate students in biology, nursing students,
and hospice nurses. The baseline data from the
medical students included in the present study
were part of the original validation study.34,35 This
validation study demonstrated internal consis-
tency, test–retest reliability, and construct valid-
ity, but did not address responsiveness. If the 
present study confirms the responsiveness of
these measures to attitudinal changes caused by
EOL curricula, then the tools may be useful in




Participants in this study were 100 first-year
medical students (Class of 2004) and 98 third-year
medical students (Class of 2002) at the University
of Massachusetts Medical School. Class of 2004
students completed a brief questionnaire as part
of a larger data collection effort implemented by
the Office of Medical Education. These data were
collected in the fall and spring of the participants’
first year of medical school, corresponding to just
before and just after the year-long elective course.
The questionnaire was also administered to 98
third-year medical students (Class of 2002) before
and after participating in the day-long Inter-
clerkship on EOL care, during the spring of the
students’ third year.
Measures
Two measures were used in the present work.
The Concept of a Good Death measure34 consists
of 17 descriptive statements of the various com-
ponents that might be considered important to
one’s concept of a good death. The measure
builds on Walden-Galuszko and coworkers’36,37
concepts of a “traditional” versus “modern”
death, and includes dimensions that are increas-
ingly recognized as important at the end of life,
including spiritual peace, acceptance, closure
with family and friends, pain, etc. The individual
items were gleaned from discussions with clini-
cians as well as the published lay and profes-
sional literature.36–41 The item pool was reduced
in further discussions with our own research
team to eliminate redundant items. The measure
assesses three domains (closure, personal control,
clinical criteria). Items are rated on a 4-point Lik-
ert scale ranging from “not necessary” to “essen-
tial.” In previous work done by our group, these
scales demonstrated good item frequency distri-
butions, acceptable internal consistency reliabil-
ity (  0.75, 0.83, 0.62, respectively), and mod-
erately high stability over a 14-day retest period
(ICC  0.66, 0.83, and 0.70).34 Subscale scores are
item means and range from 1 to 4. Based on prior
work done by others,37 we would expect that
medical students would generally would value
clinical criteria more over the course of training.
Given the specific focus of the elective course, we
expect that elective participants would value clo-
sure more.
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The Concerns about Dying (CD) instrument35
consists of 10 descriptive statements intended to
assess directly providers’ comfort level in work-
ing with dying patients, as well as general con-
cerns about death. The CD measures three dis-
tinct areas related to anxiety in dealing with
death and/or dying patients: general concern
about death, spirituality, and concerns about
working with dying patients. The general sub-
scale focuses on normal rather than pathologi-
cal feelings and beliefs about death. The spiri-
tuality subscale addresses the importance of
spiritual beliefs in thinking about death, and the
belief in the continuance of the soul after death.
The patient-related subscale assesses concerns
about working with dying patients. CD items
are statements followed by five response op-
tions: disagree completely, disagree somewhat,
neutral, agree somewhat, and agree completely.
Item scoring was done such that greater agree-
ment reflected greater anxiety or concern about
death or dying. Subscale scores were computed
by taking the mean of the subscale’s items, and
range from 1 to 5. In the validation study,35
test–retest reliability of these three scores was
good (r  0.84, 0.89, 0.83, respectively), internal
consistency was adequate (  0.73, 0.76, 0.85,
respectively), and correlations with related mea-
sures and between-group differences supported
its construct and discriminant validity. Because
the intent of the EOL curricula was to help stu-
dents feel more comfortable and prepared to
deal with dying patients, we would expect that
students who participated in the elective would
show significant decreases on the general and
patient-related subscales, but no change on the
spirituality subscale since medical education
does not address spirituality.
Participants also provided demographic and
educational information, such as age, intended
specialty, and ethnicity. Appendix A contains
copies of both measures.
The educational intervention
At the University of Massachusetts Medical
School, two educational curricula for teaching
EOL care have been developed. The first is an
elective course known as Caring for the Seriously
Ill (referred to as elective henceforth). The second
method for teaching EOL care is an “interclerk-
ship course,” a 1-day experience given to third-
year medical students between two of their clerk-
ships (i.e., approximately two thirds of the way
through the third year).
The Caring for the Seriously Ill Elective Course.
The objectives of this course are (1) to familiarize
students with the principles of EOL care; (2) to
increase the comfort level of students in ap-
proaching incurably ill and terminal patients; (3)
to stimulate students to explore their own atti-
tudes about death. The Elective course is taught
in seven evening sessions between the months of
November and April. Approximately 50 first- and
second-year students are enrolled on a first-come,
first-served basis. The course is now in its eighth
year.
The course has three components. Each session
begins with an interactive 1-hour whole-group
exercise that may be in the format of a lecture,
panel discussion, or interview. The presenters are
faculty, patients, patients’ family members, or
health care professionals. The topics of these pre-
sentations are, in order, The Dying Experience,
Breaking Bad News, Spirituality in End-of-Life
Care, Childhood Death and Dying, Advance Di-
rectives, Hospice and Palliative Care Medicine,
and Bereavement.
Immediately after each large-group exercise,
students and faculty break into small discussion
groups that meet for the next hour. Each group
comprises 6 to 8 students and two preceptors, of
whom one is a physician, and the other a non-
physician professional. Typically, groups reflect
on the material that has just been presented in the
whole-group session. The content of these dis-
cussions tends to be more personal.
The third component of the elective is a series
of encounters that students have with seriously
or terminally ill patients. The patients are re-
cruited from physician practices and the hospice
program affiliated with the UMass Memorial
Health Care system. Typical diagnoses include
neoplastic diseases, end-stage emphysema, con-
gestive heart failure, and neurodegenerative dis-
eases. Each patient is assigned to a student or pair
of students, who meet with the patient periodi-
cally for the duration of the course, at the patient’s
convenience. The meetings may take place in the
patient’s home, in a clinic space, or in hospice. It
is not unusual for a patient to die prior to the end
of the course. These encounters provide the sub-
stance for much of the small-group discussion. At
the end of the course, students are required to
write a short paper reflecting on their experiences
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with their assigned patient or some other aspect
of death and dying covered in the course.
The interclerkship. The goals of the single-day
Interclerkship are similar to those of the elective
course, although it is more clinical and practical
in focus. The morning is devoted to whole-group
events: an interview with a terminally ill patient;
an interactive case discussion encompassing
many aspects of EOL care; and a skill demon-
stration of how to break bad news to patients.
During the afternoon, five 1-hour workshops are
offered. Each student attends two workshops. A
mandatory workshop addresses symptom man-
agement in terminally ill patients. Students may
choose their second workshop from among the
other four, the topics of which include Limitation
of Treatment (“Comfort Measures Only” and “Do
Not Resuscitate” orders), Spirituality in EOL
Care, Practical Aspects (What to do when a Pa-
tient Dies); and Childhood EOL Care.
Statistical analysis
T tests and Fisher’s exact tests (for continuous
and categorical variables, respectively) were used
to compare students who opted to take the Elec-
tive with those who did not in the class of 2004.
Mean scores of Concept of a Good Death and
Concerns about Dying domains and the changes
over time were calculated for each group. Change
scores were calculated as follow-up minus base-
line, and two-group t tests were used to compare
means between students who took the elective
and those that did not. In addition, linear regres-
sion analyses were estimated in which Concept
of a Good Death and Concerns about Dying
change scores were predicted by participant char-
acteristics (e.g., baseline subscale score, age, gen-
der, and ethnicity).
For the Class of 2002, Concept of a Good Death
and Concerns about Dying change scores (prein-
terclerkship and postinterclerkship) were calcu-
lated, and a one-sample t test was used to test
whether the mean changes were significantly dif-
ferent from zero. The effect on change scores of tak-
ing the Elective course after the Interclerkship was
tested by: (1) using a t test to compare group mean
change scores; (2) using linear regression analysis
to evaluate the effect of taking the Elective course
on change scores after adjusting for pre-Interclerk-
ship scores as well as possible confounders. In this
model, change score was the dependent variable,
and Elective (yes/no) and baseline score, age, gen-
der and ethnicity were the independent variables.
The association of the change score and baseline
score was the same in each group, and results are
consistent with a repeated-measures analysis of
variance (ANOVA) analytic approach. Effect sizes
were computed based on the adjusted difference in
change divided by the pooled standard deviation
of change in score.
RESULTS
Subjects
The sample comprised 198 students with a
mean age of 28.4 years (standard deviation
[SD]  3.7) for Class of 2002 and 26.7 years (SD 
4.3) for Class of 2004. Table 1 presents baseline
characteristics of the samples as well as t statis-
tics and p value comparing the two groups’ scores
at baseline to determine if there were any differ-
ences between the samples prior to the educa-
tional intervention that might have confounded
our results. There were none, as indicated by the
nonsignificant p values. Students were predomi-
nantly Caucasian, with approximately equal
numbers of males and females. A diverse range
of specialty intentions were listed, with the modal
category being “undecided” for students who did
not take the elective, and “pediatric medicine” for
those who did take the Elective course. There
were, however, no statistical differences in base-
line sociodemographic or attitudinal characteris-
tics between students who opted to take the elec-
tive and those who did not (Table 1).
Impact of elective
Thirty-six students from the Class of 2004
chose to take the elective, of whom 31 provided
complete data for analysis. Of the 64 not taking
the course, 62 provided complete data for anal-
ysis. Students who took the elective had simi-
lar preelective scores to those that did not, sug-
gesting that there was no selection bias
contaminating our findings (Table 1). Elective
participants reported less concern about work-
ing with dying patients at the end of the course
(2.84 versus 3.18, adjusted change score 0.45
[0.72, 0.18], p  0.001), and there was a
trend suggesting a decrease in general concern,
compared to nonelective students at posttest af-
ter adjusting for baseline scores and demo-
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graphic characteristics (3.40 versus 3.51, ad-
justed change score 0.17 [0.35, 0.02], p 
0.10). The course also appeared to influence
elective participants’ concept of a good death,
leading to an increased valuation of clinical cri-
teria (2.06 versus 1.89, adjusted change score
0.16 [0.01, 0.31], p  0.05) and a trend suggest-
ing that they valued closure more (3.01 versus
2.82, adjusted change score 0.15 [0.03, 0.33],
p  0.10).a These findings were generally con-
sistent with our hypotheses, but the p values
were not as significant as hypothesized, partic-
ularly if one were to adjust for multiple com-
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TABLE 1. BASELINE CHARACTERISTICSa
Class of 2004
n  53
Took elective Did not take
Class of 2002 (n  36) elective (n  64) p valueb
(n  98) Mean (SD) or n (%) Mean (SD) or n (%) (t statistic)
Age: mean (sd) 28.37 (3.65) 27.18 (5.13) 26.45 (3.81) 0.45 (0.75)
Gender: No. (%) 0.49 (0.47)
Male 47 (50.54) 16 (44.44) 33 (51.56)
Female 46 (49.46) 20 (55.56) 31 (48.44)
Race/ethnicity: No. (%) 1.0
White 75 (80.65) 30 (83.33) 52 (81.25)
Others 18 (19.35) 6 (16.67) 12 (18.75)
Religion: No. (%) 0.15
Catholic 15 (16.30) 11 (30.56) 27 (42.19)
Jewish 14 (15.22) 2 (5.56) 3 (4.69)
Agnostic 3 (3.26) 0 (0) 3 (4.69)
Protestant, Methodist, Christian 17 (18.48) 10 (27.78) 10 (15.63)
Eastern Religion 5 (5.43) 5 (13.89) 4 (6.25)
Other 4 (4.35) 0 (0) 6 (9.38)
None 34 (36.96) 8 (22.22) 11 (17.19)
Specialty: No. (%) 0.27
Family Medicine 12 (13.04) 6 (16.67) 13 (20.31)
Pediatric Medicine 21 (22.83) 10 (27.78) 8 (12.50)
Emergency Medicine 7 (7.61) 1 (2.78) 6 (9.38)
Internal Medicine 13 (14.14) 9 (25.00) 10 (15.63)
Surgery 4 (4.35) 1 (2.78) 3 (4.69)
Other 12 (13.04) 2 (5.56) 3 (4.69)
1 concentration 3 (8.33) 4 (6.25)
Unknown 16 (17.39) 4 (11.11) 17 (26.56)
Concerns about Dying: Mean (SD)
General 3.50 (0.75) 3.50 (0.77) 3.36 (0.82) 0.40 (0.84)
Spiritual 2.68 (1.07) 2.44 (0.93) 2.21 (1.14) 0.30 (1.11)
Patient-Related 2.83 (0.88) 3.40 (0.86) 3.29 (0.81) 0.54 (0.62)
Concept of a Good Death: Mean (SD)
Personal control 1.98 (0.56) 2.31 (0.54) 2.12 (0.54) 0.11 (1.61)
Closure 3.03 (0.40) 2.93 (0.42) 2.82 (0.38) 0.18 (1.35)
Clinical Criteria 2.12 (0.49) 2.01 (0.48) 2.02 (0.43) 0.94 (0.07)
aAll students released their data for inclusion so the samples reflect the whole class, not a subset.
bp values are from t test for two-group means or Fisher’s exact test for categorical variables between students 
taking the elective or not in the Class of 2004.
SD, standard deviation.
aWe chose to present t tests followed by regression
analysis of the adjusted change score because we felt that
it was a logical approach that would be familiar and com-
fortable with the clinical audience anticipated for this
journal. Alternatively, we could have presented a re-
peated-measures ANOVA with interaction terms to ex-
amine differences between those medical students who
did the elective vs. those who did not, adjusting for 
demographic differences. We have implemented both an-
alytic approaches and found they yield the same con-
clusions.
parisons.42 This conservative approach would
only consider p values of less than 0.008 to be
statistically significant. Effect sizes of change
scores revealed moderate effects for changes in
concerns about dying, closure, and clinical cri-
teria, and large effects for changes in patient-
related concerns (Fig. 1). Changes in spiritual
concerns and personal control were not clini-
cally important (Table 2).
There was a significant interaction (p  0.002)
of taking the elective course with prescores for
patient-related concerns about death, after ad-
justing for baseline values. The course had a
larger impact on those with higher precourse
Concerns about Dying scores. Figure 2 illustrates
this relationship, showing the steeper slope for
the elective group versus the nonelective group
when comparing change in score to precourse
scores.
Impact of interclerkship
Of the 98 students, 10 had missing Concept of
a Good Death and Concerns about Dying scores
for either the pre- or postmeasure. The 1-day in-
terclerkship appeared to have an impact on stu-
dents’ valuation of personal control aspects of
death (mean change  0.21, SD  0.50, t  3.84,
p  0.0002), and there was a trend suggesting
that students’ patient-related concerns about
death also decreased over the course of the day
(mean change  0.15, SD  0.68, t  1.96,
p  0.054). There were no statistically significant
changes in spiritual beliefs or general concerns
about death, or in the valuation of closure or
clinical EOL care. We also looked for a possible
additive effect by examining the interaction of
the Interclerkship with taking the elective by
comparing change in subscale scores between
the 37 students who took the elective and the 51
who did not for whom we had complete data.
Mean changes in scores were similar for the elec-
tive participants and the nonelective partici-
pants with regard to Concerns about Dying and
Concept of a Good Death (p values  0.3 for all
comparisons, data not shown).
DISCUSSION
We found that both measures were responsive
to attitudinal changes among students in the elec-
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FIG. 1. Bar graph depicting the elective course’s impact on Class of 2004 students’ concerns about dying and con-
cept of a good death. Students who participated in the elective reported less concern about working with dying pa-
tients at the end of the course (p  0.001) and there was a trend suggesting a decrease in general concern (p  0.10),
compared to nonelective students at posttest and after adjusting for baseline scores. The course also appeared to in-
fluence participants’ concept of a good death, leading to an increased valuation of clinical criteria (p  0.05) and a
trend suggesting that they valued closure more (p  0.10).
tive and the interclerkship. Even after adjusting
for multiple comparisons, we found that students
who participated in the elective reported less con-
cern about working with dying patients, and
there were trends suggested less general concern
about dying, increased valuation of closure, and
increased valuation of clinical criteria. The course
had a larger impact on those with higher pre-
course concern scores, and showed clinically sig-
nificant effects on changes in concerns about dy-
ing, closure, clinical criteria, and patient-related
concerns. The Interclerkship appeared to lead to
an increased valuation of personal control aspects
of death and there was a trend suggesting a re-
duction in students’ concerns about working with
dying patients. We did not find an additive effect
of taking both the elective and the interclerkship.
Our results substantiate the effectiveness of
both a year-long elective and a 1-day interclerk-
ship in influencing students’ attitudes and beliefs
about death and dying, and in increasing their re-
ported level of comfort in working with seriously
ill patients. We believe that the implications of
our findings for EOL curriculum in other schools
are that either a year-long elective or a brief 1-
day Inter-clerkship can be effective in altering
students’ level of concern about working with dy-
ing patients, but appear to lead to distinct con-
cepts of a good death. The longer curriculum
seems to affect the value student placed on more
psychosocial and existential concerns (i.e., clo-
sure), whereas the shorter curriculum appeared
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TABLE 2. ELECTIVE COURSE’S IMPACT ON STUDENTS’ CONCERNS ABOUT DYING
AND CONCEPT OF A GOOD DEATH IN CLASS OF 2004
Effect
Variable No elective Elective p value size
Concerns about Dying Mean (SD) Mean (SD)
General
Pre 3.36 (0.82) 3.50 (0.77) 0.403
Post 3.51 (0.76) 3.40 (0.63) 0.472
Unadjusted change 0.13 (0.49) 0.07 (0.50) 0.072
Adjusted changea 0.17 [0.35, 0.02] 0.084 0.34
Spiritual
Pre 2.21 (1.14) 2.44 (0.93) 0.296
Post 2.23 (1.04) 2.50 (1.11) 0.255
Unadjusted change 0.06 (0.58) 0.03 (0.55) 0.828
Adjusted changea 0.01 [0.23, 0.25] 0.919 0.02
Patient Related
Pre 3.29 (0.81) 3.40 (0.86) 0.535
Post 3.18 (0.77) 2.84 (0.70) 0.042
Unadjusted change 0.09 (0.57) 0.62 (0.96) 0.001
Adjusted changea 0.45 [0.72, 0.18] 0.001 0.58
Concept of a Good Death
Personal control
Pre 2.12 (0.54) 2.31 (0.54) 0.114
Post 2.23 (0.61) 2.29 (0.55) 0.628
Unadjusted change 0.13 (0.53) 0.01 (0.65) 0.272
Adjusted changea 0.05 [0.28, 0.18] 0.656 0.08
Clinical criteria
Pre 2.02 (0.42) 2.01 (0.48) 0.942
Post 1.89 (0.41) 2.06 (0.45) 0.067
Unadjusted change 0.13 (0.37) 0.03 (0.46) 0.074
Adjusted changea 0.16 [0.01, 0.31] 0.040 0.39
Closure
Pre 2.82 (0.38) 2.93 (0.42) 0.181
Post 2.82 (0.46) 3.01 (0.42) 0.057
Unadjusted change 0.03 (0.47) 0.07 (0.43) 0.314
Adjusted changea 0.15 [0.03, 0.33] 0.094 0.33
aBaseline-adjusted change score from regression analysis, where change score was the dependent variable and 
elective (yes/no) and baseline score were the independent variables. Confidence Intervals for the difference are in
brackets.
SD, standard deviation.
to affect the importance of patients’ control over
bodily function. These different priorities may re-
flect perceived emphases of the overall curricu-
lum, or may reflect the impact of the personal
contact and experience the students had with
their dying patient partner in the year-long elec-
tive. Future research might utilize these tools to
explore in greater detail how variations in EOL
curriculum across medical schools are associated
with different patterns of value changes regard-
ing concept of a good death, or changes in levels
of general, spiritual, or patient-related concerns
about dying.
Our results suggest that use of these nonpar-
ticipants for comparison is valid (i.e., there were
no systematic biases between students who opted
to participate in the elective compared to those
who did not), and provides useful information
about the impact of the elective over time. The
limitations of the present work should, however,
be noted. First, the impact of the two curricula
was compared in one group of students, not in
successive cohorts. It is possible that an additive
effect of the two curricula would be more de-
tectable with several cohorts followed over time.
Second, the sample sizes of the elective cohorts
was relatively small, allowing one to detect rela-
tively large differences and not the more subtle
differences that may have a substantial cumula-
tive effect over the many years of training. Third,
the temporal proximity to the Interclerkship of
pretesting and posttesting may have overpow-
ered our ability to demonstrate that students who
took the elective responded any differently to the
Interclerkship. Finally, our study did not address
the impact of these curricula on subsequent post-
graduate choices (e.g., residency program selec-
tions) or on differences in attitude within resi-
dency programs among people given such
training, as compared to those who were not. In
short, there are a number of questions that the
present study was not designed to address but
that are highly relevant for understanding the im-
pact of an undergraduate EOL curriculum on
medical providers.
Dealing with dying patients is generally con-
sidered to be one of the greatest challenges that
clinicians face. The educational interventions de-
scribed herein were aimed at mitigating the bar-
riers to effective EOL care by forcing students to
explore their own feelings about death and to un-
derstand the skills necessary for treating the dy-
ing. While some may feel it ill-advised to confront
fledgling medical students with such a difficult
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FIG. 2. The course had a larger impact in reducing patient-related concerns on those with higher precourse concern
scores. There was a steeper slope for the elective group versus the nonelective group comparing change in score to
precourse scores (p  0.002).
agenda,6,9 the present work demonstrates that
such interventions can engender positive effects.
It is our hope that by validating these tools and
demonstrating their responsiveness to attitudinal
change, other EOL investigators will utilize them
in deeper explorations of EOL curriculum at both
the undergraduate and graduate levels.
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APPENDIX A. MEASURES USED
The Concept of a Good Death Measure
Please indicate how important is each of the following is to your conception of a “good” death.
Not
Subscale listed in parentheses necessary Desirable Important Essential
1. That it be painless or largely pain-free. (Clinical Criteria) 1 2 3 4
2. That the dying period be short. (Clinical Criteria) 1 2 3 4
3. That it be sudden and unexpected. (Clinical Criteria) 1 2 3 4
4. That family and doctors follow the person’s wishes. (Closure) 1 2 3 4
5. That it occur naturally, without technical equipment. 1 2 3 4
(Clinical Criteria)
6. That it be peaceful. (Closure) 1 2 3 4
7. That loved ones be present. (Closure) 1 2 3 4
8. That the person’s spiritual needs be met. (Closure) 1 2 3 4
9. That the person is able to accept death. (Closure) 1 2 3 4
10. That the person had a chance to complete important tasks. 1 2 3 4
(Closure)
11. That the person had an opportunity to say “good-bye.” (Closure) 1 2 3 4
12. That the person was able to remain at home. (Closure) 1 2 3 4
13. That the person lived until a key event. (Closure) 1 2 3 4
14. That death occurs during sleep. (Clinical Criteria) 1 2 3 4
15. That there be mental alertness until the end. (Personal Control) 1 2 3 4
16. That there be control of bodily functions until death. 1 2 3 4
(Personal Control)
17. That the ability to communicate be present until death. 1 2 3 4
(Personal Control)
Concerns about Dying Measure
Please indicate the extent to which you agree or disagree with the following.
Disagree Disagree Agree Agree
Subscale listed in parentheses completely somewhat Neutral somewhat completely
1. I get anxious or uncomfortable when I think 1 2 3 4 5
about my own death. (General)
2. I sometimes worry that I will die young. 1 2 3 4 5
(General)
3. I believe that my soul or spirit will continue 1 2 3 4 5
after death. (Spiritual)
4. I get anxious or uncomfortable when I think 1 2 3 4 5
about someone I care about dying.
(Patient-related)
5. My religious and/or spiritual beliefs and 1 2 3 4 5
practices help me think about death.
(Spiritual)
6. I’m worried that my own death may be 1 2 3 4 5
painful. (General)
7. I think that when it’s time for me to die, I will 1 2 3 4 5
be able to “let go.” (General)
8. I am worried about how I will react 1 2 3 4 5
emotionally to dying patients (Patient-
related).
9. I think that I will feel powerless with dying 1 2 3 4 5
patients (Patient-related).
10. I think I will find it hard to work with dying 1 2 3 4 5
patients (Patient-related).
